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[Februar.y 26, 1951] Fibrous Dysplasia of Bone FIBROUS dysplasia of bone has been known under a variety of names and in the jaws it is still commonly called focal osteitis fibrosa. The lesion is not inflammatory but then neither is osteitis deformans or Paget's disease. Other names which have been used particularly for maxillary lesions are fibro-osseous dysplasia, fibrosis of bone (Elmslie, 1931) , chronic hyperplasia (Davis, 1941) , hyperostosis, fibrous osteoma, osteo-fibroma and ossifying fibroma (Eden, 1939) , though perhaps some of these are separate entities. Localized fibrocystic disease is a name given to lesions occurring in a long bone which are probably either simple bone cysts or monostotic fibrous dysplasia. Radiologically these two may be very similar and indistinguishable without surgical intervention.
The other lesions to be considered and compared are Paget's disease, hyperparathyroidism or generalized fibrocystic disease-one of the two widespread diseases bearing the name of von Recklinghausen-and some localized lesions which are not usually confusing. These are central osteoclastoma, dental cyst and perhaps adamantinoma.
Fibrous Dysplasia ofBone
Fibrous dysplasia of bone as usually reported is polyostotic in distribution but it occurs in varying degrees of severity (Lichtenstein, 1938, and with Jaffe, 1942; McCune and Bruch, 1937) . In the most severe form many bones are affected though the involvement is often predominantly unilateral. These rare cases are relatively often reported and with their widespread bone changes there occur patchy hyperpigmentation of the skin and endocrine upsets. In less severe afflictions one limb is chiefly involved and the upper end of the femur or humerus is a common site. The pelvis may be involved and the tibia or the forearm bones and quite frequently some of the ribs. There may be marked deformity of these bones with or without fracture, especially if the lesion is extensive and appears in childhood. The calvarium or any bone in the body may less often be affected.
When one of the jaws is the site of fibrous dysplasia, in the great majority of cases, the lesion appears to be monostotic. It is possible with all solitary lesions that other bones have changes which are too slight to be noticed. The typical lesion in the maxilla is quite different radiologically from the partially cyst-like lesion which occurs in long bones. There is enlargement of part of one side of the jaw and the bone pattern is much finer than that of normal alveolar bone. The jaw is denser to X-rays, partly because it is thickened but partly because the bone is reorganized on a different pattern. The trabeculi are finer and the spaces between them smaller than normal. The margins of the lesions are indistinct with a slow transition to normal bone but occasionally the median maxillary suture appears sharply to limit the lesion.
Clinically these cases present as painless hard enlargements of the upper jaw of long standing. Just occasionally a dull ache is complained of but the lesion then is often presenting in the second or third decade when it is more likely to be active. Frequently the thickened bone is an incidental finding, the patient having failed to notice the slowly developed swelling. The lesion probably arises during the growing period of life and most of the enlargement occurs at this time, for the first f.ve years JULY-ODONT. 1 or so after onset. It does continue to grow slowly, however, in many cases after normal bone growth has ceased. Fig. 1 shows some intra-oral films giving the typical appearance of a maxillary lesion in a man of 43. There is enlargement of the alveolar process, particularly in the molar region with the fine even pattern merging into normal bone in the canine region. The normal lamina dura is replaced by a much finer layer but the dark line of the periodontal membrane is still repre-Ksented. The antral floor is displaced upwards in the ....I I ..molar region indicating encroachment of the bony mass in this direction. The swelling of the jaw was of the size of a small plum and was found on routine examination. The patient had not observed it. Two drill biopsies were taken from the lesion and the report was that the material was composed of irregular trabeculk of well-formed lamellar bone in a fibrous tissue stroma with little osteoclastic activity. Probably the period of activity of this lesion was well past and the initially formed woven bone had been replaced by lamellar bone in the ensuing quiescent period. Enlargement of the right maxilla was also shown in the 20 degrees P.A. view of the jaws, the suboccipito-nasal projection. Fig. 2 is a standard upper occlusal view of a woman of 31 who had had a swelling since childhood and had facial bone operations at the ages of 9 and 12. She presented with an acute abscess on the lateral incisor root. The pattern is finer than in the first case giving more the appearance of ground glass. Fig. 3 is the view for the antra of this patient, the 45 degrees P.A. or occipitomental projection. It shows considerable enlargement~~o f the maxilla both forwards and laterally with obliteration of the antrum. The head was tilted morethan 45 degrees and therenis more distortion than in the correct projection. Fig. 4 shows a left maxillary lesion in a woman of 61. The pattern is typical though _ __ _ coarser than in the other two and ends Fio. 4. sharply at the median suture. Fig. 5 is an oblique lateral view showing a circumscribed mass in the right maxilla of a woman of 40. Fourteen years later the lesion appeared practically unchanged and the antral view, Fig. 6 , shows its discrete upper border with half of the antrum appearing normal above it. Because of its more discrete round form this lesion might be claimed to be an ossified fibroma but in intra-oral views its margin with normal bone was not sharply defined. bone is composed of the typical fine pattern with loss of the distinction between cortex and medulla, just apparent in the premolar region in the occlusal. This even patterned lesion is uncommonin the mandible which is less often afflicted with fibrous dysplasia than is the maxilla. Proceedings of the Royal Socidty of Medicine lesion some fifteen years before. It is fairly circumscribed, ending at the symphysis, but its pattern is irregular with sclerotic zones and rarefied patches. There is gross local enlargement with something approaching a cortex formed at most edges of the lesion. It might be another ossified fibroma but such a diagnosis needs histological confirmation. Fig. 9 shows one of two lesions in the mandible with partially circumscribed borders. This one is composed of a dense mass of bone fading off smoothly into normal bone anteriorly. Distally and inferiorly there is a transition to a rarefied zone, itself limited by a sharp white line. The occlusal view showed how circumscribed was the lesion and perhaps this also is an ossifying fibroma. On the other side of the mandible was a similar though less dense lesion and I prefer to consider them all as examples of fibrous dysplasia of bone. Fig. 10 shows a dense mass of bone in the right maxilla of a man of 36. Two teeth have been deflected and their eruption obstructed by it, and though its margin is sharp it merges with normal bone with no trace of a soft tissue layer or lamina dura to suggest that it is composed of dental tissue. The premolar roots have been eroded and the canine is deflected back to the second molar region.
In Fig. 11 is a similar though more diffuse lesion in the mandible of a girl of 13i.
There is a dense cloud of bone filling much of the medullary space almost to the lower border of the jaw and extending from the canine to the second molar region. There was no expansion except locally over the crowns of the displaced premolars. Three years later the second premolar had come to lie behind the second molar and the dense bone had extended backwards to envelop the growing third molar.
There is no evidence that any fibrous tissue has formed in the bone in these cases and perhaps they might be called central osteomata but they seem to me to be comparable to the other lesions, developing over the same period of time, occupying part of a bone and merging into the normal surrounding shadows. Fig. 12 shows an occlusal film of a woman of 37 whose case was described by Rushton (1950) . She had had a portion of her maxilla removed twelve years before and the report of the section was "fibrous osteitis". The anterior part of her mandible had been enlarging for about nine years and the section showed replacement of bone and marrow by fibrous tissue undergoing mucinous degeneration and enclosed in a shell of bone. In one place anteriorly the bone was absent and the lesion showed fluctuation though most of the pattern is not really cystic. It is composed chiefly of coarse strands of bone, rather reminiscent of the appearance of an osteoclastoma. is usual in fibrous dysplasia. She also had bone changes in two of her long bones though these were not typical of the condition.
For comparison Fig. 13 shows an osteoclastoma in a girl of 9. The lesion has an ill-defined inner margin with a thicker and less sharp outer wall than has a dental cyst in an occlusal projection. The faint strands of bone to be seen are not in the substance of the lesion but represent ridges remaining in the wall after the intervening bone has been eroded away.
A similar appearance in a girl of 17 but with much fainter strands of bone proved to represent another example of fibro-osseous dysplasia. The section showed mature trabeculh undergoing absorption internally and covered with osteoid externally. Deeper tissues consisted of spindle cells in a collagenous stroma containing many small osteoid trabecule, some showing partial calcification.
Figs. 14 and 15 are of a man of 32 with thickening of the right frontal region and of the right ramus and side of the mandible. His right eye was depressed and his right supra-orbital ridge was low and prominent. The pattern of the mandibular lesion is fairly homogeneous and the cortex and medulla are merged though there are many sclerotic patches and rarefied spaces in the grossly thickened frontal bone. This is an example of two bones showing changes of fibrous dysplasia and the left side of the mandible and the other skull bones are normal in pattern and size. Paget's Disease Several writers have noticed points of similarity between the lesions in the jaws of fibro-osseous dysplasia and Paget's disease. Davis (1941) reported 3 cases originally presenting as focal osteitis fibrosa which developed the bone changes of leontiasis ossea due to Paget's disease many years later. Mr. Davis very kindly showed me many of his cases at the Ferens Institute and the final radiographs were certainly those of Paget's disease. Fig. 16 is an occlusal film of a woman of 50 who complained of a tingling sensation of the left upper jaw for the previous year. There is enlargement of the left side of her maxilla but the pattern of the whole jaw is abnormal. The bone is generally porotic and of very fine pattern. The left side is thickened and mottled in pattern and the lamina dura of all the teeth is much slighter than normal. There is no normal bone pattern anywhere although the enlargement is only on the-left. 554 38 Her cranium, Fig. 17 , shows osteoporosis circumscripta, an early stage of Paget's disease. The normal fragment of cranium, high in the frontal region which is denser than the surrounding rarefied bone, decreased in extent steadily over three years of observation.
In Fig. 18 , films of a woman of 68 show dense sclerotic patches in the left side of the maxilla and a fine bone pattern with marked porosis in the lower jaw which extended all round the mandible. The whole upper alveolar ridge was enlarged.
The anterior part of her cranium, Fig. 19, shows Fig. 20 is an off-centred occlusal projection of another man but it shows well the dense masses of sclerosed bone or cementum which occur frequently round standing teeth. The right zygoma is enlarged as well as the maxilla and the cranium and base of skull also had changes of Paget's disease. Fig. 21 shows part of the enormous upper jaw of a woman of 49 who had had a maxillary enlargement treated with X-ray therapy some thirteen years before. The lesion was apparently thought to be osteitis fibrosa but it seems likely that it was Paget's disease starting with enlargement of one side of the maxilla. X-ray therapy would be unlikely to affect either disease. Her maxilla now is grossly enlarged with a fine pattern, dense bone on either side and more rarefied and mottled bone anteriorly.
Both zygomata were enlarged, her cranium showed early c aan d an example of leontiasis ossea due to Paget's disease. Fig. 22 is a lateral view of the skull of a woman of 77 with advanced Paget's disease of the cranium, maxilla, r N.. ......zygomata and base of skull.
She was deaf due to involvement of her middle ears and was clinically a classical example of leontiasis. Fig. 23 tooth sockets and with only a faint shadow of the mandibular canal. The normal bone pattern is completely gone although the periodontal membrane is still represented (Fig. 25) . He had had a fracture of one radius through a cyst-like lesion and it transpired that there were similar changes in the upper ends of his left humerus and right femur. All bones were severely rarefied and one lumbar vertebra had collapsed. The primary condition was chronic glomerulo-nephritis and he died of renal insufficiency shortly after these films were taken. His blood urea was 580 mg. per 100 ml. then, having risen steadily from 177 mg. three years before. He had developed a secondary parathyroid hypertrophy and one gland was ten times the normal size. His serum calcium varied between 7 75 and 10-3 mg. per 100 ml., and his serum phosphates between 5 3 and 8 8 mg. per 100 ml. These bone changes are those of severe generalized osteitis fibrosa or hyperparathyroidism, though general bone changes may be very slight or even absent with diagnostic biochemical changes when they are due to a parathyroid tumour.
